Joshua Lederberg
Madison, Wisconsin
March 9, 1956

Pr. Jeseph lLein
Bristol Laderatories Ime.
Syracuss, New York

Dear Jostl

I sa returaing the record that you sent me for revision. Aetually there does
»ot appear 10 ba very mush wrong with it. A fev words are of course sissing at the
vory bdeginaning Wat they ars oanly platitudineus remarks and can prodably very well be
everlosked. VWhether you vill want to have this record tramscrided or ot I den't
know as vrodably most of the mefterisl was covered in our personal discussion.

1 den't have all of the notes which I may have written wp myself on our
conversations and I am off axain for a trip so ! thought I womld get this off first,

I will collect the paralysed amd Fla” strains that you asked for amd will wait
to hear from you conserming ths chanmbers for the chemetaxis experimeats.

Here are some of the refersnces that you asked for, PFrobably the most recent
general account of rotating celenies is by Murray end Elder iam the J. Bactsriology
581351,1949. He bas cuite a good DAditegraphy from whish you cam trace wuch of the
earlier literature. 1 suspset there have bsen some more papers since then which could
s foumnd umder the species names mycoides, retans or eirculans. The reference by
Alpatev to which Marray refers is a rather imteresting paper as it claime that there
is a basic stereochemical differentiation between the left and right-handed strains,
This eonclusion was based on the differeantial activity of mepscrine and other
inzhiditors, including as I rememder quenidine. You cam make what you will of such a
system, It certainly ie a curious phenomenoa.

The work by Seaman oA the acetylecholinssterase aystem of Tetrahymena is in
J. Cellular and Comparative Fhysiolegy 371309,1951. Deugherty's work on axenie
enltivation of Rhabditis s in & series of papars, the last of which that I know of
ie in J. Parasitology 39:381,1953.

Sonmebora's vork on Stencetomum dates to 1930 and ie in the J. Rxp. Zoeology
57:57. There are two pspers, the second om the effects of lead acetate.

You mentioned that you wers goimg to look up Jemmings on the dehavior of the
vrotoszea. I would alse refer you to the two-volume series By Butner and Iweff om
the physioclegy and Ylochemietry of ths proteses. 1 had in mind that an orgaaism
like Tetrahymena would bds useful as an addition to the test organisas mot only for
motility exveriments dut for the whole gamut of antibiotic activisy.

I know that you will want to make up your owa mind about what is worth doing
in the seroening program and that eme of the comsiderations will de the sisplicity
¢of the tests rather then the relevance of the phsnomenon. Yhat follows is just my
own tersonal reaction, and is based rathar largely oan intuition,

First, 1 would not really see very much hope in getting aaything oromising
inr the restoration of motility. If you do go imto this you will have to leok eut for
genetics as well as physiclogical effescts and be sure that any metility that youm are
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adle to induss in these paralyzed and Fla™ strains is dependent on the agent that
you add to She system. If you uwee a mizture of strains for the purpese of ecoaomy,
you may have to wateh ocut for the pessidle stimulsation of the transdumstion among

the differeat mutagenes represeated. It is fairly odvious how you would deteet this
artifact.

The chemetaxis expsrimeats ia sone ways ars a 1ittls wilder dut they Just counld
hit something of general bieological interest aleng the lines of the suporession of
irritadility. The inhidition of motility, I womld jJudgze 40 be quite a vorthwhile line
of activity as 1t might pick up fundamentsl curare forms and other end-orgsm inhibitors.

¥hile at Syracuse I alrsady raicsed the question of sereening for compounds that
would iaterfsre with the uptake or metabolism of glucoss, The mers I thiank adout this,
the more natural « program this seems to be. Comsider the spplications of aweful
agent. They would inmclude the gontrel of such conditions as dental carries, diadetes,
as well as obesity. It sesms to ms that there is every prospect that such compounds
can %6 found although I wvomld iuagine that the first set that should %e looked at
wonld de compounds related to glucose itself and this is a rather difficult ares of
organic chemistry. Howsver, just suckh sugar derivatives are by ne means infrequent
sonstituents of the known antibioties. The sereening system for an amti-glucose should
be fairly simple. One womld set up am ordimary antidiotic assay but conduet it om an
organion like X, ¢o0l] X12 let's say, on a glucose agar, for example glucose 243 agar,
or glucose vith some other indicators. Such indicators might be the base HacConkey
agar, or just an ordisary pi indieator, or possibly one might use triphenyltetrasoliunm
chloride. Activity would them be imdicated By a sone vhers the dscteria could grow,
presumably on the peptons in the agar, tut wounld not ferment the sugar. There might
alse be soms falrly simple ommotic systems where ome could detect the role of glucose
in preventing or accentuating cytolysis and use this as a basis of guick screening for
the penstratioa eof the sugar. Thers is every reason to bDelieve that a glucoss dlocksd
strain would ds adle to grow inasmuch as we already have glucose-negative mntants of
Escherichia ¢oll. I doudt very such that even if you oblain a compound with the desired
activity 1% would be therapeutically useful as sach Yut my hope is that it weuld give you
the megessary biochemical lead to know just what you have to make in order to obtain the
fndicated results., The idea of leoking for lipase inhibiters is by no means a dad one
eithsr and off hand I can't find a more recent paper by Mortimer Starr which gives some
improvesments on the method dut there is an older ome by "naysi in J. Bacterioloegy, Hov.
1941, Cff hand agein, I don't know whethsr it would bs advantagsous to tset your
matsrial th.is way or directly on panmersatic enzxyme. 1 do hops you will give very serious
consideration to the desirabllity of leoking for snti-glucose,.

A couple of other motions have occurred to me since I saw you, Joe, inclading
the following: We now have guite sizple systema by which we can deteot the sexual
fertility of Esgherichis coli and this can be done on & plating besls. (oodness kmows
what nee it wonld de but it ghould not ds teo diffienlt to set ur a protocel for the
detection of agente which {a) womld inhibit the fertility but mot the viability of Hfr
strains of B, celi or (b) which would potentimte the limited fertility of F*+ straine.
Let me know 1f the 1des bdehind this appeals to you sufficiemtly that you would like ne
$o give you some sort of protocol dut I repeat it can be done nrobably more easily svenm
than your present tssis for the induetion of lambda.

Very similar to this suggestion is the cne of leoking for agents which will
influenes transduction dy lambde. There is a paper in the Jasuary 1956 tssue of Genstics,
of wvhich we don't have reprints yet, vhich gives the outline of that system. With vhat
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we call thers Hft lambdda, it weuld be no trick st all to screea for reageats which
would inhibit the transduction process. Let me say right away that previous attempts
to get at the fregmweats which are imcluded in the bacteriorhags have besn quite
ansuccensful and even such reageats as X-rays and ultravielet light have had
prastically no effest on transdustional efficliemcy even at doses whiech appear tc kmock
out all of the viral activity. From this point of viev this system might e better
than most anti-phage testing systems decause it would at least seresn for a minority
of ageats and those which had the most far-reaching or deep-seated ¢ffacts on the
vhage. Again, let me kmow if you are interested enough for me to sst ur a detailed
protocol. It would not be very aifficult,

I don't kmow how far-afield my suggestions should go as I semse? thet you were
yourself rathsr less concerased with nom-microbial systems. Nowever, it seems to me
that someone should give attention for screeaing for effeets on in yitre antibedy-
antigen aystems., I have in mind particularly agents which might pravent complizentary
action on hemolysis or which might facilitats it. I really don't kmow very much eof
the beckgroumd of this Wut it sesma t0o me that I have heard somewhere that such
compounds as sodlum salicylate have effects in thess dirsctions Wut vhich ars net
drastic snough %o be of direet use. I hardly need snlarge om the potential sigaificance
of reagsnts which can latervene in these reactions. It seems t¢ me at least in
priacipal 1% should de guite possible to forfemd tranafusion reactions b resgents
of this tyve.

ixcuse ne, Jos, for the quality of this record. I'm afraid that something has
happened to the microphone and that's partly responsidle,

Another produet worth leoking for might bde speeific hemszglutinia or even
hemolytic metivity, I thiank it would de worthwhile testing them to see if they have the

same effeet on 21l of the major dlood types. There have been vrimitive proposals on
some plant materials as substitutes for aaturel isc-aggliutinias.

5S¢, long for now, Joe.

Joshua
JLijleg



